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(54) METHOD FOR EMBEDDING WATERMARK INFORMATION, ITS DEVICE, WATERMARK 
INFORMATION EMBEDDING PROGRAM, AND COMPUTER READABLE RECORDING MEDIUM 
HAVING THE PROGRAM RECORDED THEREON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a watermark 
embedding method and device capable of embedding 
electronic watermark information in an inputted sound 
and outputting the sound with the embedded electronic 
watermark information, a watermark information 
embedding program, and a computer readable recording 
medium having the program recorded thereon. 
SOLUTION: An inputted acoustic signal is converted into 
a digital signal, and the digital signal is divided with a 
previously set time interval and temporarily stored. 
Previously stored electronic watermark information is 
embedded in the digital signals divided with each time 
interval by applying prescribed arithmetic operations and 
a watermark-including digital signal having the electronic 
watermark information embedded therein is converted 
into a sound for output 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The watermark information embedding approach characterized by the thing to which it 
was the watermark information embedding approach when embedding digital-watermarking 
information in a sound, and the computer digitized the inputted sound, the digital signal was 
generated, and it was beforehand set to this digital signal, and for which digital-watermarking 
information is embedded one by one for every time interval. 

[Claim 2] The step from which it is the watermark information embedding approach when 
embedding digital-watermarking information in a sound, and a computer changes the information 
about the inputted sound into an analog signal, The step which changes said analog signal into a 
digital signal, and the step which memorizes said digital signal temporarily for every time interval 
set up beforehand, The step which embeds the digital-watermarking information which performed 
the predetermined operation to the digital signal divided for said every time interval, and has 
been memorized beforehand, The step where said digital-watermarking information was 
embedded and which spaces and memorizes an entering digital signal temporarily, The watermark 
information embedding approach characterized by performing said step which spaces, spaces an 
entering digital signal and is changed into an entering analog signal, and said step which spaces, 
and changes and outputs an entering analog signal to a sound. 

[Claim 3] Said digital-watermarking information is the watermark information embedding 
approach according to claim 1 or 2 characterized by being equally embedded one by one to the 
digital signal of each time zone divided for said every time interval. 
[Claim 4] The watermark information embedding approach according to claim 1 or 2 
characterized by embedding periodically said digital-watermarking information divided into two or 
more parts one by one to the digital signal of each time zone divided for said every time interval. 

[Claim 5] Said digital-watermarking information is the watermark information embedding 
approach according to claim 1 or 2 characterized by being intermittently embedded to the digital 
signal of each time zone divided for said every time interval. 

[Claim 6] Said digital-watermarking information is claim 1 characterized by consisting of one or 
more alphabetic characters thru/or the watermark information embedding approach of five given 
in any 1 term. 

[Claim 7] Watermark information embedding equipment characterized by having a digitization 
means to be watermark information embedding equipment when embedding digital-watermarking 
information in a sound, and to digitize the inputted sound and to generate a digital signal, and the 
watermark embedding operation means which was beforehand set up to said digital signal, and 
which embeds digital-watermarking information one by one for every time interval. 
[Claim 8] A sound input means to be watermark information embedding equipment which embeds 
digital-watermarking information in a sound, and to change the information about the inputted 
sound into an analog signal, A digitization means to change said analog signal into a digital signal, 
and a former data accumulation means to divide said digital signal with the time interval set up 
beforehand, and to memorize it temporarily, A watermark information input means to input said 
digital-watermarking information, and a watermark information storage means to memorize said 
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watermark embedding operation means which embeds said digital-watermarking information 
memorized by said watermark information storage means by the predetermined operation to the 
digital signal divided for said every time interval, A data accumulation means containing a 
watermark for said digital-watermarking information to have been embedded and to space and to 
memorize an entering digital signal temporarily, Watermark information embedding equipment 
characterized by having said analog-ized means to space, to space an entering digital signal and 
to change into an entering analog signal, and said sound output means to space, and to change 
and output an entering analog signal to a sound. 

[Claim 9] Said watermark embedding operation means is watermark information embedding 
equipment according to claim 7 or 8 characterized by reading the digital-watermarking 
information memorized by said watermark information storage means, and embedding this digital- 
watermarking information equally one by one to the digital signal of each time zone divided into 
said time interval. 

[Claim 10] Said watermark embedding operation means is watermark information embedding 
equipment according to claim 7 or 8 characterized by reading the digital-watermarking 
information memorized by said watermark information storage means, dividing into two or more 
parts, and embedding periodically each part of this divided digital-watermarking information one 
by one to the digital signal of each time zone divided with said time interval. 
[Claim 11] Said watermark embedding operation means is watermark information embedding 
equipment according to claim 7 or 8 characterized by reading the digital-watermarking 
information memorized by said watermark information storage means, and embedding this digital- 
watermarking information intermittently to the digital signal of each time zone divided for said 
every time interval. 

[Claim 12] Said digital-watermarking information is claim 7 characterized by consisting of one or 
more alphabetic characters thru/or watermark information embedding equipment of 1 1 given in 
any 1 term. 

[Claim 13] The watermark information embedding program characterized by considering as a 
digitization means to digitize the sound into which the computer was inputted in order to embed 
digital-watermarking information in a sound, and to generate a digital signal, and the watermark 
embedding operation means which was beforehand set up to said digital signal, and which 
embeds digital-watermarking information one by one for every time interval, and making it 
function. 

[Claim 14] A sound input means to change into an analog signal the information about the sound 
into which the computer was inputted in order to embed digital-watermarking information in a 
sound, A digitization means to change said analog signal into a digital signal, a former data 
accumulation means to divide said digital signal with the time interval set up beforehand, and to 
memorize it temporarily, A watermark information input means to input said digital-watermarking 
information, a watermark information storage means to memorize said digital-watermarking 
information inputted with said watermark information input means, The watermark embedding 
operation means which embeds said digital-watermarking information memorized by said 
watermark information storage means by the predetermined operation to the digital signal divided 
for said every time interval, A data accumulation means containing a watermark for said digital- 
watermarking information to have been embedded and to space and to memorize an entering 
digital signal temporarily, Said analog-ized means to space, to space an entering digital signal and 
to change into an entering analog signal, the watermark information embedding program which 
spaces and is characterized by considering as said sound output means to change and output an 
entering analog signal to a sound, and making it function. 

[Claim 15] Said watermark embedding operation means is a watermark information embedding 
program according to claim 13 or 14 characterized by reading the digital-watermarking 
information memorized by said watermark information storage means, and embedding this digital- 
watermarking information equally one by one to the digital signal of each time zone divided into 
said time interval. 

[Claim 16] Said watermark embedding operation means is a watermark information embedding 
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information memorized by said watermark information storage means, dividing into two or more 
parts, and embedding periodically each part of this divided digital-watermarking information one 
by one to the digital signal of each time zone divided with said time interval. 
[Claim 17] Said watermark embedding operation means is a watermark information embedding 
program according to claim 13 or 14 characterized by reading the digital-watermarking 
information memorized by said watermark information storage means, and embedding this digital- 
watermarking information intermittently to the digital signal of each time zone divided for said 
every time interval. 

[Claim 18] Said digital-watermarking information is the watermark information embedding 
program of 17 claim 13 characterized by consisting of one or more alphabetic characters thru/or 
given in any 1 term. 
[Claim 19] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded the 
watermark information embedding approach which embeds digital-watermarking information in a 
sound, watermark information embedding equipment, the watermark information embedding 
program, and the program concerned and in which computer reading is possible. 
[0002] 

[Description of the Prior Art] Conventionally, digital-watermarking information ("digital 
watermarking" may only be called henceforth) is embedded at the music content distributed 
through the Internet, and the technique which can clarify the owner of rights, such as copyright 
concerning the music content and neighboring right, is indicated. 
[0003] 

[Probiem(s) to be Solved by the Invention] However, since off-line processing was carried out to 
the file stored in a means to memorize data, such as a disk and memory, beforehand, the 
conventional technique mentioned above was not able to be applied like [ at the time of a live 
performance in a concert etc. ] to embed digital watermarking on real time at a performance and 
coincidence. 

[0004] For this reason, at the concert hall, in order to protect copyright and a players 
neighboring right, in spite of having forbidden carrying in of a sound recorder machine, the 
present condition was that there is no measure adopted to the performance sound which is 
recorded unjustly and distributed through the Internet etc. at the time of a live performance. 
[0005] This invention is made in view of the above, and the purpose is to offer the record 
medium which recorded the watermark information embedding approach which can output the 
sound where the digital-watermarking information was embedded, watermark information 
embedding equipment, the watermark information embedding program, and the program 
concerned and in which computer reading is possible at the same time it embeds digital- 
watermarking information in the inputted sound. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, let the thing to 
which this invention according to claim 1 was the watermark information embedding approach 
when embedding digital-watermarking information in a sound, the computer digitized the inputted 
sound, the digital signal was generated, and it was beforehand set to this digital signal and for 
which digital-watermarking information is embedded one by one for every time interval be a 
summary. 

[0007] According to this invention according to claim 1, it becomes possible to embed digital 
watermarking on real time by [ to which it was beforehand set to the digital signal which digitized 
the inputted sound ] embedding digital watermarking one by one for every time interval. 
[0008] The step from which this invention according to claim 2 is the watermark information 
embedding approach when embedding digital-watermarking information in a sound, and a 
computer changes the information about the inputted sound into an analog signal, The step 
which changes said analog signal into a digital signal, and the step which divides said digital signal 
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with the time interval set up Wrorehand, and memorizes it temporarily.^Te step which embeds 
the digital-watermarking information which performed the predetermined operation to the digital 
signal divided for said every time interval, and has been memorized beforehand, The step where 
said digital-watermarking information was embedded and which spaces and memorizes an 
entering digital signal temporarily, It spaces and let it be a summary to perform said step which 
spaces, spaces an entering digital signal and is changed into an entering analog signal, and said 
step which changes and outputs an entering analog signal to a sound. 

[0009] According to this invention according to claim 2, a computer changes the inputted sound 
into a digital signal, and this digital signal is temporarily memorized after division with the time 
interval set up beforehand. After embedding digital watermarking which performed the 
predetermined operation to the digital signal divided for said every time interval, and has been 
memorized beforehand, by [ which space, and changes and outputs an entering digital signal to a 
sound ] having embedded the digital watermarking It becomes possible to embed and output 
digital watermarking to the inputted sound on real time. 

[0010] This invention according to claim 3 makes it a summary to embed said digital- 
watermarking information equally one by one to the digital signal of each time zone divided for 
said every time interval. 

[0011] According to this invention according to claim 3, the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by embedding digital watermarking equally one by one to each part of the divided 
digital signal. 

[0012] This invention according to claim 4 makes it a summary to embed periodically said digital- 
watermarking information divided into two or more parts one by one to the digital signal of each 
time zone divided for said every time interval. 

[0013] According to this invention according to claim 4, the information embedded as digital 
watermarking can be divided into two or more parts, and the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by embedding each of this divided part periodically one by one to the divided digital 
signal. 

[0014] This invention according to claim 5 makes it a summary to embed said digital- 
watermarking information intermittently to the digital signal of each time zone divided for said 
every time interval. 

[0015] According to this invention according to claim 5, the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by preparing intermittently the time zone which embeds digital-watermarking 
information, and the time zone which is not embedded. 

[0016] This invention according to claim 6 makes it a summary for said digital-watermarking 
information to consist of one or more alphabetic characters. 

[0017] According to this invention according to claim 6, using a character string as digital 
watermarking, this character string can be changed suitably and it can embed at a digital signal. 
[0018] This invention according to claim 7 is watermark information embedding equipment when 
embedding digital-watermarking information in a sound, and makes it a summary to have had a 
digitization means to digitize the inputted sound and to generate a digital signal, and the 
watermark embedding operation means which was beforehand set up to said digital signal and 
which embeds digital-watermarking information one by one for every time interval. 
[0019] According to this invention according to claim 7, it becomes possible to embed digital 
watermarking on real time by [ to which it was beforehand set to the digital signal which digitized 
the inputted sound ] embedding digital watermarking one by one for every time interval. 
[0020] A sound input means for this invention according to claim 8 to be watermark information 
embedding equipment which embeds digital-watermarking information in a sound, and to change 
the information about the inputted sound into an analog signal, A digitization means to change 
said analog signal into a digital signal, and a former data accumulation means to divide said digital 
signal with the time interval set up beforehand, and to memorize it temporarily, A watermark 
information input means to input said digital-watermarking information, and a watermark 
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watermark information input means, The watermark embedding operation means which embeds 
said digital-watermarking information memorized by said watermark information storage means 
by the predetermined operation to the digital signal divided for said every time interval, A data 
accumulation means containing a watermark for said digital-watermarking information to have 
been embedded and to space and to memorize an entering digital signal temporarily. Let it be a 
summary to have had said analog-ized means to space, to space an entering digital signal and to 
change into an entering analog signal, and said sound output means to have spaced, and to 
change and output an entering analog signal to a sound. 

[0021] According to this invention according to claim 8, change the inputted sound into a digital 
signal and this digital signal is temporarily memorized after division with the time interval set up 
beforehand. After embedding digital watermarking which performed the predetermined operation 
to the digital signal divided for said every time interval, and has been memorized beforehand, by 
[ which space, and changes and outputs an entering digital signal to a sound ] having embedded 
digital watermarking The watermark information embedding equipment which can embed and 
output digital watermarking to the inputted sound on real time can be offered. 
[0022] This invention according to claim 9 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information equally one by 
one to the digital signal of each time zone divided into said time interval. 
[0023] According to this invention according to claim 9, the sound containing digital 
watermarking can be outputted with the time of sound generating by embedding digital 
watermarking equally with a watermark embedding operation means to each part of the divided 
digital signal that there is almost no time difference. 

[0024] Said watermark embedding operation means reads the digital-watermarking information 
memorized by said watermark information storage means, and this invention according to claim 
10 divides it into two or more parts, and makes it a summary to embed periodically each part of 
this divided digital-watermarking information one by one to the digital signal of each time zone 
divided with said time interval. 

[0025] According to this invention according to claim 10, the information embedded as digital 
watermarking using a watermark information embedding operation means can be divided into two 
or more parts, and the sound containing digital watermarking can be outputted with the time of 
sound generating that there is almost no time difference by embedding each of this divided part 
periodically one by one at the divided digital signal. 

[0026] This invention according to claim 1 1 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information intermittently to 
the digital signal of each time zone divided for said every time interval. 
[0027] According to this invention according to claim 11, the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by preparing intermittently the time zone which embeds digital-watermarking 
information, and the time zone which is not embedded. 

[0028] This invention according to claim 12 makes it a summary for said digital-watermarking 
information to consist of one or more alphabetic characters. 

[0029] According to this invention according to claim 12, using a character string as digital 
watermarking, this character string can be changed suitably and it can embed at a digital signal. 
[0030] Hereafter, this invention according to claim 13 to 18 offers the watermark information 
embedding program for making a computer perform the watermark information embedding 
approach which embeds digital watermarking in a sound. 

[0031] This invention according to claim 13 makes it a summary to consider as a digitization 
means to digitize the sound into which the computer was inputted and to generate a digital 
signal, and the watermark embedding operation means which was beforehand set up to said 
digital signal and which embeds digital-watermarking information one by one for every time 
interval, and to make it function, in order to embed digital-watermarking information in a sound. 
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[0032] According to this inveWmn according to claim 13, the watermarCTrformation embedding 
program which makes it possible to embed digital watermarking on real time can be offered by 
[ to which it was beforehand set to the digital signal which digitized the inputted sound ] 
embedding digital watermarking one by one for every time interval. 

[0033] In order that this invention according to claim 14 may embed digital-watermarking 
information in a sound, a computer A sound input means to change the information about the 
inputted sound into an analog signal, a digitization means to change said analog signal into a 
digital signal, A former data accumulation means to divide said digital signal with the time interval 
set up beforehand, and to memorize it temporarily, A watermark information input means to input 
said digital-watermarking information, a watermark information storage means to memorize said 
digital-watermarking information inputted with said watermark information input means, The 
watermark embedding operation means which embeds said digital -watermarking information 
memorized by said watermark information storage means by the predetermined operation to the 
digital signal divided for said every time interval, A data accumulation means containing a 
watermark for said digital-watermarking information to have been embedded and to space and to 
memorize an entering digital signal temporarily, Let it be a summary to consider as said analog- 
ized means to space, to space an entering digital signal and to change into an entering analog 
signal, and said sound output means to space, and to change and output an entering analog 
signal to a sound, and to make it function. 

[0034] According to this invention according to claim 14, change the inputted sound into a digital 
signal and this digital signal is temporarily memorized after division with the time interval set up 
beforehand. After embedding digital watermarking which performed the predetermined operation 
to the digital signal divided for said every time interval, and has been memorized beforehand, by 
[ which space, and changes and outputs an entering digital signal to a sound ] having embedded 
the digital watermarking The watermark information embedding program which can embed and 
output digital watermarking to the inputted sound on real time can be offered. 
[0035] This invention according to claim 15 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information equally one by 
one to the digital signal of each time zone divided into said time interval. 

[0036] According to this invention according to claim 15, the time of sound generating and the 
program which outputs the sound containing digital watermarking that there is almost no time 
difference can be offered by embedding digital watermarking equally one by one to each part of 
the divided digital signal. 

[0037] Said watermark embedding operation means reads the digital-watermarking information 
memorized by said watermark information storage means, and this invention according to claim 
16 divides it into two or more parts, and makes it a summary to embed periodically each part of 
this divided digital-watermarking information one by one to the digital signal of each time zone 
divided with said time interval. 

[0038] According to this invention according to claim 16, the information embedded as digital 
watermarking can be divided into two or more parts, and the time of sound generating and the 
program which outputs the sound containing digital watermarking that there is almost no time 
difference can be offered by embedding each of this divided part periodically one by one at the 
divided digital signal. 

[0039] This invention according to claim 17 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information intermittently to 
the digital signal of each time zone divided for said every time interval. 

[0040] According to this invention according to claim 17, the time of sound generating and the 
program which outputs the sound containing digital watermarking that there is almost no time 
difference can be offered by preparing intermittently the time zone which embeds digital- 
watermarking information, and the time zone which is not embedded. 

[0041] This invention according to claim 18 makes it a summary for said digital-watermarking 
information to consist of one or more alphabetic characters. 
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[0042] According to this inve^fei according to claim 18, the program ^^h changes this 
character string suitably and is embedded at a digital signal can be offered, using a character 
string as digital watermarking. 

[0043] This invention according to claim 19 makes it a summary to have recorded the watermark 
information embedding program of 18 claim 13 thru/or given in any 1 term. 

[0044] According to this invention according to claim 19, the record medium which recorded the 
watermark information embedding program of 18 claim 13 thru/or given in any 1 term and in 
which computer reading is possible can be offered. 
[0045] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0046] Drawing 1 is a block diagram showing the configuration of the watermark information 
embedding equipment 100 concerning 1 operation gestalt of this invention. The watermark 
information embedding equipment 100 shown in this drawing The sound generated at the time of 
a performance An electrical signal The sound input section 1 changed into a (analog signal), the 
A/D-conversion section 3 which digitizes the analog signal inputted from this sound input 
section 1, the former data accumulation section 5 which memorizes temporarily the digital signal 
digitized in the A/D-conversion section 3 for every time interval set up beforehand, To said 
digital signal, digital watermarking The watermark embedding operation part 7 to embed, the data 
accumulation section 9 containing a watermark which memorizes temporarily the digital signal 
with which digital watermarking was embedded, the D/A transducer 1 1 which spaces and 
changes an entering digital signal into an analog signal, and the analog signal containing a 
watermark are changed into a sound. It has the sound output section 13 to output at least. 
[0047] Watermark information embedding equipment 100 has the watermark information input 
section 15 which sets up the time interval which divides a digital signal in the former data 
accumulation section 5, and the watermark information storage section 17 which memorizes 
digital watermarking, spaces the data and transmits to the embedding operation part 7 while 
inputting further digital watermarking embedded at a digital signal. 

[0048] A character string is mentioned as an example of digital watermarking inputted in the 
watermark information input section 15. As long as this character string includes the proper 
information for identifying a sound, what inputted the desired character string suitably is 
sufficient as it, and the random number generated using the random number generator etc. is 
sufficient as it. When thinking the real time nature of the sound outputted as important, the 
direction with little amount of information of digital watermarking is more desirable. Therefore, if 
a sound can be specified even if it is a metaphor single character, using as digital watermarking 
is possible. 

[0049] Moreover, the sound of a suitable frequency, for example, the sound which carries out 
localization to the frequency domain of extent which cannot be sensed with human being s 
consciousness, can be inputted from the watermark information input section 15, and this sound 
can also be made into digital watermarking. 

[0050] The case where it has the configuration to which the body part which changes from other 
each part to the sound input sections 1, such as a microphone, and the sound output sections 
13, such as a loudspeaker, as a gestalt of watermark information embedding equipment 100 was 
connected can be considered. 

[0051] Moreover, it is possible to also make the configuration mentioned above to the 
electrohone like an electronic organ, an electric guitar, and an electronic violin itself as another 
gestalt of watermark information embedding equipment 100 provide. In this case, digital 
watermarking will be embedded and outputted to the sound performed with electrohone from the 
start. 

[0052] In addition, the watermark information embedding equipment 100 which has the above 
configuration consists of computers equipped with a central processing unit, main memory, etc., 
and the watermark information embedding program for performing processing explained below is 
memorized. Moreover, this program is also recordable on the record medium which CD-ROM etc. 
can computer read. 
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[0053] Drawin g 2 is an explan^^y view showing the flow of processin^^^the watermark 
information embedding approach concerning this operation gestalt, and change of the signal in 
each processing. In this drawing, the signal Fig. in which the acoustic signal according to the step 
corresponding to the right-hand side of each step of a flow chart showed what kind of thing it 
was is given. Hereafter, it spaces using drawing 2 and the flow of processing of the watermark 
information embedding approach by information embedding equipment 100 is explained. 
[0054] The sound emitted at the time of a performance is inputted in the sound input section 1, 
it changes into an electrical signal (analog signal) (step S1), and this electrical signal (analog 
signal) is changed into a digital signal by the A/D-conversion section 3 (step S3). Although the 
case (hex decimal) where it displays 4 bits of digital signals at a time collectively as an example 
is given in drawing 2 , this operation gestalt may not be restricted to this and may be made the 
display by the mere binary numeral (01001 1 ...). 

[0055] At the following step S5, the above-mentioned digital signal is serially accumulated in the 
constant-rate [ every ] former data accumulation section 5. In the case of are recording here, 
with the time interval (T of drawing 2 ) beforehand set up by the watermark information input 
section 15, a digital signal is divided and it accumulates a constant rate every serially. Although 
the case where a digital signal is divided into every 9 figure (36 bits) is expressed with the 
example of drawing 2 , of course, this is only an example to the last. 

[0056] Although the value of a time interval T can be adjusted suitably, it is desirable to set up 
the value of extent which human being cannot perceive time difference, i.e., the value of extent 
which does not spoil real time nature. 

[0057] After embedding digital-watermarking information by the watermark embedding operation 
part 7 at the digital signal of the former data stored at step S5 (step S7) f it memorizes 
temporarily in the watermark close data accumulation section 9. 

[0058] After digital watermarking by the watermark embedding operation part 7 embedding, and 
changing suitably digital watermarking which developed the digital signal by the fast Fourier 
transform (or discrete cosine transform), for example, changed into the frequency component as 
a direction, spaced through the specific frequency component of these, and was memorized in 
the information storage section 17 and embedding it, there is a method of returning to a digital 
signal by the reverse fast Fourier transform (or reverse discrete cosine transform). 
[0059] Moreover, besides what was mentioned above, wavelet transform may be used, and you 
may change into a frequency component, and may also embed digital watermarking. 
[0060] Furthermore, it is also possible to carry out spectrum diffusion and to embed at each 
frequency component of the digital signal which generated the random number based on normal 
distribution, and was changed by the operation of one of the above by making this random 
number into digital watermarking. 

[0061] In addition, as for digital watermarking used with the watermark information embedding 
equipment 100 concerning this operation gestalt it is desirable to mainly be embedded into the 
redundancy part which is not human beings consciousness overlay important point in the 
generated sound, and not to perceive the digital watermarking as a noise after an output. 
Therefore, it is more desirable to set up so that it may increase relatively compared with the 
amount of digital watermarking which embeds the amount of digital watermarking embedded into 
a redundancy part into the main frequency part which human being can perceive by the 
watermark embedding operation part 7. 

[0062] The signal Fig. shown after step S9 of drawing 2 shows the case where a part of 
character string receives modification, as a result of digital watermarking s being embedded by a 
certain operation mentioned above, the result by which digital watermarking was more 
specifically embedded at the digital signal "17DF7AC7B" in the first time interval T — "A" of 
"7" and the left of the left to the double figures to the 6th figure — a value "8" respectively big 
[ every / 1 ] and "B" — changing — "B" of the left to the 9th (digit of most right end) figure — 
1 — it is changing to the small value "A." Also about future time intervals, the value for triple 
figures is increasing or decreasing every [ 1 ] among 9 figures, respectively. 

[0063] After that, by the D/A transducer 11, the digital signal containing a watermark with which 
digital watermarking was embedded is changed into an analog signal (step S11), and is outputted 
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as a sound containing digital ^Wermarking from the sound output section 13 (step S13). 
[0064] What embedded digital watermarking in the performed sound can be outputted on real 
time as a result of the above processing. 

[0065] According to 1 operation gestalt of this invention mentioned above, the digital signal 
which digitized the inputted sound is accumulated a constant rate every serially, and it becomes 
possible by embedding digital watermarking for every constant rate of this to output the sound 
containing digital watermarking to coincidence mostly with generating of the original sound. 
[0066] Moreover, according to this operation gestalt, right information, such as copyright 
concerning the music content, can be specified by carrying out unjust sound recording at the 
time of a live performance, and analyzing digital watermarking embedded to the music content 
distributed through the Internet etc. 

[0067] Furthermore, according to this operation gestalt, digital watermarking is already contained 
in the sound performed at the time before concert initiation, and the effectiveness which 
controls unjust sound recording can be expected by notifying of the purport punished on the 
Copyright Act, when the contents recorded unjustly are exhibited by the Internet 
[0068] In addition, in 1 operation gestalt of this invention mentioned above, although the case 
where digital watermarking was equally embedded to all the digital signals that were set up 
beforehand and that were divided for every time interval was explained, this invention does not 
do effectiveness peculiar to a limitation so to how to embed such digital watermarking. 
[0069] Hereafter, as a modification of this operation gestalt, it spaces and the same digital 
watermarking as the information embedding approach is spaced, it inputs from the information 
input section 15, and the case where the time interval which divides the digitized signal which 
was mentioned above is also set as the value of the same T is explained. 
[0070] Drawing 3 is an explanatory view in case how to embed digital watermarking of each 
divided time interval differs periodically. In this drawing, the configuration of watermark 
information embedding equipment is the same as drawing 1 , and the flow of processing of the 
watermark information embedding equipment is the same as drawing 2 . 

[0071] Although the point which embeds digital watermarking one by one in the time zone divided 
with the time interval T is the same as that of drawing 2 when shown in drawing 3 , in drawing 2 , 
only the signal for a single figure is changed with each time interval to the signal for triple figures 
having been changed with one time interval here, namely, — digital watermarking — embedding - 

- having had — a result — the — one — a time zone — **** — the left — from — two — a 

figure — ** — only — ( — " — seven — " > — " — eight — " — ) — the — two — a time 

zone — **** — the left — from — six — a figure — ** — only — ( — " — F — " > — " — 

E — " — ) — the — three — a time zone — **** — the left — from — eight — a figure — ** 

— only — ( — " — E — " > — " — F — " — ) — respectively — a value — modification — 

winning popularity — **** . Thus, in case digital watermarking of the same amount of data as 
drawing 2 was embedded, because the information beforehand embedded as digital watermarking 
by the watermark embedding operation part 7 was divided and each of that divided part was 
embedded one by one, it decreased rather than the case where the digit count changed with 
each time interval shows drawing 2 . 

[0072] Temporarily, by the 3rd time zone, supposing the whole of each part divided from the 
information embedded as digital watermarking is embedded, like the 1st thru/or the 3rd time 
zone, said each part is embedded one by one, and it will be henceforth embedded periodically 
one by one considering three time zones as one period after the 4th time zone. 
[0073] In addition, it cannot be overemphasized that the explanatory view shown in drawing 3 
expresses an example in the case of embedding periodically digital watermarking divided 
beforehand one by one. 

[0074] Drawing 4 is an explanatory view showing the flow of processing at the time of setting up 
so that the time zone which embeds digital watermarking, and the time zone which is not 
embedded may come by turns, and the situation of change of a signal. Also in this drawing, the 
flow of the configuration of watermark information embedding equipment and processing is the 
same as drawing 1 and drawing 2 respectively. 

[0075] when shown in drawing 4 , in the 1st time zone, digital watermarking is embedded like 
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drawing 2 — **** (3 and th^^ue of the 6 or 9th figure are one incre^^t or reduction from 
the left) — digital watermarking is not embedded in the 2nd time zone. Henceforth, a signal 
without entering digital watermarking and digital watermarking comes to come by turns. In 
addition, it can also set up so that the time zone which embeds digital watermarking may become 
random. 

[0076] Moreover, of course, it is also possible to make it digital watermarking to embed change 
periodically, after setting up suitably the time zone which embeds digital watermarking after 
dividing a digital signal into a suitable time interval by combining how embedding digital 
watermarking shown in drawing 3 and drawing 4 . 

[0077] According to the modification of 1 operation gestalt of this invention explained using 
drawing 3 and drawing 4 , it cannot be overemphasized that the same effectiveness as the 
above-mentioned operation gestalt is acquired. 

[0078] In addition, especially the thing that the modification mentioned above makes the same 
digital watermarking and the time interval T to divide, and delay produces in actuation of a 
musical instrument and the sound which are outputted like [ since there is little amount of data 
of digital watermarking embedded in each time zone divided as compared with the case where it 
is shown in drawing 2 and it ends ] the concert held at the small hall of a scale etc. is not 
allowed, but does bigger effectiveness so to the case want to think real-time nature as 
important as much as possible etc. 

[0079] As stated above, in this invention, the amount of data of digital watermarking embedded in 
the time interval T which divides a digital signal, and each time zone can be adjusted to the 
optimal thing each time according to a scale, a performance gestalt, etc. in the performance hall. 
[0080] 

[Effect of the Invention] While embedding digital-watermarking information in the inputted sound 
according to this invention explained above, the record medium which recorded the watermark 
information embedding approach which can output the sound where the digital-watermarking 
information was embedded, watermark information embedding equipment, the watermark 
information embedding program, and the program concerned and in which computer reading is 
possible can be offered. 

[0081] Moreover, since according to this invention the digital-watermarking information which 
identifies the music content currently performed on real time can be beforehand specified as a 
character string and the specified character string can be embedded as digital-watermarking 
information at the music content itself, when the music content by which unjust sound recording 
was carried out is distributed through the Internet etc., right information, such as copyright 
which starts the music content based on the embedded digital-watermarking information, can be 
specified. 

[0082] Furthermore, according to this invention, unjust distribution of the music content 
recorded [ which recorded and inaccurate-recorded ] at the time of a concert performance can 
be inhibited by [ which were mentioned above in advance of the concert ] spacing and 
performing the notice about an information embedding function. 

[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the record medium which recorded the 
watermark information embedding approach which embeds digital-watermarking information in a 
sound, watermark information embedding equipment, the watermark information embedding 
program, and the program concerned and in which computer reading is possible. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, digital-watermarking information ("digital 
watermarking" may only be called henceforth) is embedded at the music content distributed 
through the Internet, and the technique which can clarify the owner of rights, such as copyright 
concerning the music content and neighboring right, is indicated. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] While embedding digital-watermarking information in the inputted sound 
according to this invention explained above, the record medium which recorded the watermark 
information embedding approach which can output the sound where the digital-watermarking 
information was embedded, watermark information embedding equipment, the watermark 
information embedding program, and the program concerned and in which computer reading is 
possible can be offered. 

[0081] Moreover, since according to this invention the digital-watermarking information which 
identifies the music content currently performed on real time can be beforehand specified as a 
character string and the specified character string can be embedded as digital-watermarking 
information at the music content itself, when the music content by which unjust sound recording 
was carried out is distributed through the Internet etc., right information, such as copyright 
which starts the music content based on the embedded digital-watermarking information, can be 
specified. 

[0082] Furthermore, according to this invention, unjust distribution of the music content 
recorded [ which recorded and inaccurate-recorded ] at the time of a concert performance can 
be inhibited by [ which were mentioned above in advance of the concert ] spacing and 
performing the notice about an information embedding function. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, since off-line processing was carried out to 
the file stored in a means to memorize data, such as a disk and memory, beforehand, the 
conventional technique mentioned above was not able to be applied like [ at the time of a live 
performance in a concert etc. ] to embed digital watermarking on real time at a performance and 
coincidence. 

[0004] For this reason, at the concert hall, in order to protect copyright and a players 
neighboring right, in spite of having forbidden carrying in of a sound recorder machine, the 
present condition was that there is no measure adopted to the performance sound which is 
recorded unjustly and distributed through the Internet etc. at the time of a live performance. 
[0005] This invention is made in view of the above, and the purpose is to offer the record 
medium which recorded the watermark information embedding approach which can output the 
sound where the digital-watermarking information was embedded, watermark information 
embedding equipment, the watermark information embedding program, and the program 
concerned and in which computer reading is possible at the same time it embeds digital- 
watermarking information in the inputted sound. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, let the thing to 
which this invention according to claim 1 was the watermark information embedding approach 
when embedding digital-watermarking information in a sound, the computer digitized the inputted 
sound, the digital signal was generated, and it was beforehand set to this digital signal and for 
which digital-watermarking information is embedded one by one for every time interval be a 
summary. 

[0007] According to this invention according to claim 1, it becomes possible to embed digital 
watermarking on real time by [ to which it was beforehand set to the digital signal which digitized 
the inputted sound ] embedding digital watermarking one by one for every time interval. 
[0008] The step from which this invention according to claim 2 is the watermark information 
embedding approach when embedding digital-watermarking information in a sound, and a 
computer changes the information about the inputted sound into an analog signal, The step 
which changes said analog signal into a digital signal, and the step which divides said digital signal 
with the time interval set up beforehand, and memorizes it temporarily, The step which embeds 
the digital-watermarking information which performed the predetermined operation to the digital 
signal divided for said every time interval, and has been memorized beforehand, The step where 
said digital-watermarking information was embedded and which spaces and memorizes an 
entering digital signal temporarily, It spaces and let it be a summary to perform said step which 
spaces, spaces an entering digital signal and is changed into an entering analog signal, and said 
step which changes and outputs an entering analog signal to a sound. 

[0009] According to this invention according to claim 2, a computer changes the inputted sound 
into a digital signal, and this digital signal is temporarily memorized after division with the time 
interval set up beforehand. After embedding digital watermarking which performed the 
predetermined operation to the digital signal divided for said every time interval, and has been 
memorized beforehand, by [ which space, and changes and outputs an entering digital signal to a 
sound ] having embedded the digital watermarking It becomes possible to embed and output 
digital watermarking to the inputted sound on real time. 

[0010] This invention according to claim 3 makes it a summary to embed said digital- 
watermarking information equally one by one to the digital signal of each time zone divided for 
said every time interval. 

[001 1] According to this invention according to claim 3, the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by embedding digital watermarking equally one by one to each part of the divided 
digital signal. 

[0012] This invention according to claim 4 makes it a summary to embed periodically said digital- 
watermarking information divided into two or more parts one by one to the digital signal of each 
time zone divided for said every time interval. 

[0013] According to this invention according to claim 4, the information embedded as digital 
watermarking can be divided into two or more parts, and the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by embedding each of this divided part periodically one by one to the divided digital 
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signal. 

[0014] This invention according to claim 5 makes it a summary to embed said digital- 
watermarking information intermittently to the digital signal of each time zone divided for said 
every time interval. 

[0015] According to this invention according to claim 5 f the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by preparing intermittently the time zone which embeds digital-watermarking 
information, and the time zone which is not embedded. 

[0016] This invention according to claim 6 makes it a summary for said digital-watermarking 
information to consist of one or more alphabetic characters. 

[0017] According to this invention according to claim 6, using a character string as digital 
watermarking, this character string can be changed suitably and it can embed at a digital signal. 
[0018] This invention according to claim 7 is watermark information embedding equipment when 
embedding digital-watermarking information in a sound, and makes it a summary to have had a 
digitization means to digitize the inputted sound and to generate a digital signal, and the 
watermark embedding operation means which was beforehand set up to said digital signal and 
which embeds digital-watermarking information one by one for every time interval. 
[0019] According to this invention according to claim 7, it becomes possible to embed digital 
watermarking on real time by [ to which it was beforehand set to the digital signal which digitized 
the inputted sound ] embedding digital watermarking one by one for every time interval. 
[0020] A sound input means for this invention according to claim 8 to be watermark information 
embedding equipment which embeds digital-watermarking information in a sound, and to change 
the information about the inputted sound into an analog signal, A digitization means to change 
said analog signal into a digital signal, and a former data accumulation means to divide said digital 
signal with the time interval set up beforehand, and to memorize it temporarily, A watermark 
information input means to input said digital-watermarking information, and a watermark 
information storage means to memorize said digital-watermarking information inputted with said 
watermark information input means, The watermark embedding operation means which embeds 
said digital-watermarking information memorized by said watermark information storage means 
by the predetermined operation to the digital signal divided for said every time interval, A data 
accumulation means containing a watermark for said digital-watermarking information to have 
been embedded and to space and to memorize an entering digital signal temporarily, Let it be a 
summary to have had said analog-ized means to space, to space an entering digital signal and to 
change into an entering analog signal, and said sound output means to have spaced, and to 
change and output an entering analog signal to a sound. 

[0021] According to this invention according to claim 8, change the inputted sound into a digital 
signal and this digital signal is temporarily memorized after division with the time interval set up 
beforehand. After embedding digital watermarking which performed the predetermined operation 
to the digital signal divided for said every time interval, and has been memorized beforehand, by 
[ which space, and changes and outputs an entering digital signal to a sound ] having embedded 
digital watermarking The watermark information embedding equipment which can embed and 
output digital watermarking to the inputted sound on real time can be offered. 
[0022] This invention according to claim 9 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information equally one by 
one to the digital signal of each time zone divided into said time interval. 
[0023] According to this invention according to claim 9, the sound containing digital 
watermarking can be outputted with the time of sound generating by embedding digital 
watermarking equally with a watermark embedding operation means to each part of the divided 
digital signal that there is almost no time difference. 

[0024] Said watermark embedding operation means reads the digital-watermarking information 
memorized by said watermark information storage means, and this invention according to claim 
10 divides it into two or more parts, and makes it a summary to embed periodically each part of 
this divided digital-watermarking information one by one to the digital signal of each time zone 
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divided with said time interv 
[0025] According to this invention according to claim 10, the information embedded as digital 
watermarking using a watermark information embedding operation means can be divided into two 
or more parts, and the sound containing digital watermarking can be outputted with the time of 
sound generating that there is almost no time difference by embedding each of this divided part 
periodically one by one at the divided digital signal. 

[0026] This invention according to claim 1 1 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information intermittently to 
the digital signal of each time zone divided for said every time interval. 
[0027] According to this invention according to claim 1 1, the sound containing digital 
watermarking can be outputted with the time of sound generating that there is almost no time 
difference by preparing intermittently the time zone which embeds digital-watermarking 
information, and the time zone which is not embedded. 

[0028] This invention according to claim 12 makes it a summary for said digital-watermarking 
information to consist of one or more alphabetic characters. 

[0029] According to this invention according to claim 12, using a character string as digital 
watermarking, this character string can be changed suitably and it can embed at a digital signal. 
[0030] Hereafter, this invention according to claim 13 to 18 offers the watermark information 
embedding program for making a computer perform the watermark information embedding 
approach which embeds digital watermarking in a sound. 

[0031] This invention according to claim 13 makes it a summary to consider as a digitization 
means to digitize the sound into which the computer was inputted and to generate a digital 
signal, and the watermark embedding operation means which was beforehand set up to said 
digital signal and which embeds digital-watermarking information one by one for every time 
interval, and to make it function, in order to embed digital-watermarking information in a sound. 
[0032] According to this invention according to claim 13, the watermark information embedding 
program which makes it possible to embed digital watermarking on real time can be offered by 
[ to which it was beforehand set to the digital signal which digitized the inputted sound ] 
embedding digital watermarking one by one for every time interval. 

[0033] In order that this invention according to claim 14 may embed digital-watermarking 
information in a sound, a computer A sound input means to change the information about the 
inputted sound into an analog signal, a digitization means to change said analog signal into a 
digital signal, A former data accumulation means to divide said digital signal with the time interval 
set up beforehand, and to memorize it temporarily, A watermark information input means to input 
said digital-watermarking information, a watermark information storage means to memorize said 
digital-watermarking information inputted with said watermark information input means, The 
watermark embedding operation means which embeds said digital-watermarking information 
memorized by said watermark information storage means by the predetermined operation to the 
digital signal divided for said every time interval, A data accumulation means containing a 
watermark for said digital-watermarking information to have been embedded and to space and to 
memorize an entering digital signal temporarily, Let it be a summary to consider as said analog- 
ized means to space, to space an entering digital signal and to change into an entering analog 
signal, and said sound output means to space, and to change and output an entering analog 
signal to a sound, and to make it function. 

[0034] According to this invention according to claim 14, change the inputted sound into a digital 
signal and this digital signal is temporarily memorized after division with the time interval set up 
beforehand. After embedding digital watermarking which performed the predetermined operation 
to the digital signal divided for said every time interval, and has been memorized beforehand, by 
[ which space, and changes and outputs an entering digital signal to a sound ] having embedded 
the digital watermarking The watermark information embedding program which can embed and 
output digital watermarking to the inputted sound on real time can be offered. 
[0035] This invention according to claim 15 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
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information storage means, s^^o embed this digital-watermarking inf^^^tion equally one by 
one to the digital signal of each time zone divided into said time interval. 

[0036] According to this invention according to claim 15, the time of sound generating and the 
program which outputs the sound containing digital watermarking that there is almost no time 
difference can be offered by embedding digital watermarking equally one by one to each part of 
the divided digital signal. 

[0037] Said watermark embedding operation means reads the digital-watermarking information 
memorized by said watermark information storage means, and this invention according to claim 
16 divides it into two or more parts, and makes it a summary to embed periodically each part of 
this divided digital-watermarking information one by one to the digital signal of each time zone 
divided with said time interval. 

[0038] According to this invention according to claim 16, the information embedded as digital 
watermarking can be divided into two or more parts, and the time of sound generating and the 
program which outputs the sound containing digital watermarking that there is almost no time 
difference can be offered by embedding each of this divided part periodically one by one at the 
divided digital signal. 

[0039] This invention according to claim 17 makes it a summary for said watermark embedding 
operation means to read the digital-watermarking information memorized by said watermark 
information storage means, and to embed this digital-watermarking information intermittently to 
the digital signal of each time zone divided for said every time interval. 

[0040] According to this invention according to claim 17, the time of sound generating and the 
program which outputs the sound containing digital watermarking that there is almost no time 
difference can be offered by preparing intermittently the time zone which embeds digital- 
watermarking information, and the time zone which is not embedded. 

[0041] This invention according to claim 18 makes it a summary for said digital-watermarking 
information to consist of one or more alphabetic characters. 

[0042] According to this invention according to claim 18, the program which changes this 
character string suitably and is embedded at a digital signal can be offered, using a character 
string as digital watermarking. 

[0043] This invention according to claim 19 makes it a summary to have recorded the watermark 
information embedding program of 18 claim 13 thru/or given in any 1 term. 

[0044] According to this invention according to claim 19, the record medium which recorded the 
watermark information embedding program of 18 claim 13 thru/or given in any 1 term and in 
which computer reading is possible can be offered. 
[0045] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0046] Drawing 1 is a block diagram showing the configuration of the watermark information 
embedding equipment 100 concerning 1 operation gestalt of this invention. The watermark 
information embedding equipment 100 shown in this drawing The sound generated at the time of 
a performance An electrical signal The sound input section 1 changed into a (analog signal), the 
A/D-conversion section 3 which digitizes the analog signal inputted from this sound input 
section 1, the former data accumulation section 5 which memorizes temporarily the digital signal 
digitized in the A/D-conversion section 3 for every time interval set up beforehand, To said 
digital signal, digital watermarking The watermark embedding operation part 7 to embed, the data 
accumulation section 9 containing a watermark which memorizes temporarily the digital signal 
with which digital watermarking was embedded, the D/A transducer 1 1 which spaces and 
changes an entering digital signal into an analog signal, and the analog signal containing a 
watermark are changed into a sound. It has the sound output section 13 to output at least. 
[0047] Watermark information embedding equipment 100 has the watermark information input 
section 15 which sets up the time interval which divides a digital signal in the former data 
accumulation section 5, and the watermark information storage section 17 which memorizes 
digital watermarking, spaces the data and transmits to the embedding operation part 7 while 
inputting further digital watermarking embedded at a digital signal. 
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[0048] A character string is mWtioned as an example of digital waternWRmg inputted in the 
watermark information input section 15. As long as this character string includes the proper 
information for identifying a sound, what inputted the desired character string suitably is 
sufficient as it, and the random number generated using the random number generator etc. is 
sufficient as it. When thinking the real time nature of the sound outputted as important, the 
direction with little amount of information of digital watermarking is more desirable. Therefore, if 
a sound can be specified even if it is a metaphor single character, using as digital watermarking 
is possible. 

[0049] Moreover, the sound of a suitable frequency, for example, the sound which carries out 
localization to the frequency domain of extent which cannot be sensed with human being s 
consciousness, can be inputted from the watermark information input section 15, and this sound 
can also be made into digital watermarking. 

[0050] The case where it has the configuration to which the body part which changes from other 
each part to the sound input sections 1, such as a microphone, and the sound output sections 
13, such as a loudspeaker, as a gestalt of watermark information embedding equipment 100 was 
connected can be considered. 

[0051] Moreover, it is possible to also make the configuration mentioned above to the 
electrohone like an electronic organ, an electric guitar, and an electronic violin itself as another 
gestalt of watermark information embedding equipment 100 provide. In this case, digital 
watermarking will be embedded and outputted to the sound performed with electrohone from the 
start. 

[0052] In addition, the watermark information embedding equipment 100 which has the above 
configuration consists of computers equipped with a central processing unit, main memory, etc., 
and the watermark information embedding program for performing processing explained below is 
memorized. Moreover, this program is also recordable on the record medium which CD-ROM etc. 
can computer read. 

[0053] Drawing 2 is an explanatory view showing the flow of processing of the watermark 
information embedding approach concerning this operation gestalt, and change of the signal in 
each processing. In this drawing, the signal Fig. in which the acoustic signal according to the step 
corresponding to the right-hand side of each step of a flow chart showed what kind of thing it 
was is given. Hereafter, it spaces using drawing 2 and the flow of processing of the watermark 
information embedding approach by information embedding equipment 100 is explained. 
[0054] The sound emitted at the time of a performance is inputted in the sound input section 1, 
it changes into an electrical signal (analog signal) (step S1), and this electrical signal (analog 
signal) is changed into a digital signal by the A/D-conversion section 3 (step S3). Although the 
case (hex decimal) where it displays 4 bits of digital signals at a time collectively as an example 
is given in drawing 2 . this operation gestalt may not be restricted to this and may be made the 
display by the mere binary numeral (01001 1 ...). 

[0055] At the following step S5, the above-mentioned digital signal is serially accumulated in the 
constant-rate [ every ] former data accumulation section 5. In the case of are recording here, 
with the time interval (T of drawing 2 ) beforehand set up by the watermark information input 
section 15, a digital signal is divided and it accumulates a constant rate every serially. Although 
the case where a digital signal is divided into every 9 figure (36 bits) is expressed with the 
example of drawing 2 , of course, this is only an example to the last. 

[0056] Although the value of a time interval T can be adjusted suitably, it is desirable to set up 
the value of extent which human being cannot perceive time difference, i.e., the value of extent 
which does not spoil real time nature. 

[0057] After embedding digital-watermarking information by the watermark embedding operation 
part 7 at the digital signal of the former data stored at step S5 (step S7), it memorizes 
temporarily in the watermark close data accumulation section 9. 

[0058] After digital watermarking by the watermark embedding operation part 7 embedding, and 
changing suitably digital watermarking which developed the digital signal by the fast Fourier 
transform (or discrete cosine transform), for example, changed into the frequency component as 
a direction, spaced through the specific frequency component of these, and was memorized in 
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the information storage sectTPPl7 and embedding it, there is a method^ff returning to a digital 

signal by the reverse fast Fourier transform (or reverse discrete cosine transform). 

[0059] Moreover, besides what was mentioned above, wavelet transform may be used, and you 

may change into a frequency component, and may also embed digital watermarking. 

[0060] Furthermore, it is also possible to carry out spectrum diffusion and to embed at each 

frequency component of the digital signal which generated the random number based on normal 

distribution, and was changed by the operation of one of the above by making this random 

number into digital watermarking. 

[0061] In addition, as for digital watermarking used with the watermark information embedding 
equipment 100 concerning this operation gestalt, it is desirable to mainly be embedded into the 
redundancy part which is not human being s consciousness overlay important point in the 
generated sound, and not to perceive the digital watermarking as a noise after an output 
Therefore, it is more desirable to set up so that it may increase relatively compared with the 
amount of digital watermarking which embeds the amount of digital watermarking embedded into 
a redundancy part into the main frequency part which human being can perceive by the 
watermark embedding operation part 7. 

[0062] The signal Fig. shown after step S9 of drawing 2 shows the case where a part of 
character string receives modification, as a result of digital watermarking' s being embedded by a 
certain operation mentioned above, the result by which digital watermarking was more 
specifically embedded at the digital signal "17DF7AC7B" in the first time interval T — "A" of 
"7" and the left of the left to the double figures to the 6th figure — a value "8" respectively big 
[ every / 1 ] and "B" — changing — "B" of the left to the 9th (digit of most right end) figure — 
1 — it is changing to the small value "A." Also about future time intervals, the value for triple 
figures is increasing or decreasing every [ 1 ] among 9 figures, respectively. 

[0063] After that, by the D/A transducer 11, the digital signal containing a watermark with which 
digital watermarking was embedded is changed into an analog signal (step S11), and is outputted 
as a sound containing digital watermarking from the sound output section 13 (step S13). 
[0064] What embedded digital watermarking in the performed sound can be outputted on real 
time as a result of the above processing. 

[0065] According to 1 operation gestalt of this invention mentioned above, the digital signal 
which digitized the inputted sound is accumulated a constant rate every serially, and it becomes 
possible by embedding digital watermarking for every constant rate of this to output the sound 
containing digital watermarking to coincidence mostly with generating of the original sound. 
[0066] Moreover, according to this operation gestalt, right information, such as copyright 
concerning the music content, can be specified by carrying out unjust sound recording at the 
time of a live performance, and analyzing digital watermarking embedded to the music content 
distributed through the Internet etc. 

[0067] Furthermore, according to this operation gestalt, digital watermarking is already contained 
in the sound performed at the time before concert initiation, and the effectiveness which 
controls unjust sound recording can be expected by notifying of the purport punished on the 
Copyright Act, when the contents recorded unjustly are exhibited by the Internet 
[0068] In addition, in 1 operation gestalt of this invention mentioned above, although the case 
where digital watermarking was equally embedded to all the digital signals that were set up 
beforehand and that were divided for every time interval was explained, this invention does not 
do effectiveness peculiar to a limitation so to how to embed such digital watermarking. 
[0069] Hereafter, as a modification of this operation gestalt it spaces and the same digital 
watermarking as the information embedding approach is spaced, it inputs from the information 
input section 15, and the case where the time interval which divides the digitized signal which 
was mentioned above is also set as the value of the same T is explained. 
[0070] Drawin g 3 is an explanatory view in case how to embed digital watermarking of each 
divided time interval differs periodically. In this drawing, the configuration of watermark 
information embedding equipment is the same as drawing 1 , and the flow of processing of the 
watermark information embedding equipment is the same as drawing 2 . 

[0071] Although the point which embeds digital watermarking one by one in the time zone divided 
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with the time interval T is th^Jfme as that of drawing 2 when shown ^ ^^awing 3 , in drawing 2 , 
only the signal for a single figure is changed with each time interval to the signal for triple figures 
having been changed with one time interval here, namely, — digital watermarking — embedding - 

- having had — a result — the — one — a time zone — **** — the left — from — two — a 

figure — ** — only — ( — " — seven — " > — " — eight — " — ) — the — two — a time 

zone — **** — the left — from — six — a figure — ** — only — ( — " — F — " > — " — 

E — " — ) — the — three — a time zone — **** — the left — from — eight — a figure — ** 

— only — ( — " — E — " > — " — F — " — ) — respectively — a value — modification — 

winning popularity — **** . Thus, in case digital watermarking of the same amount of data as 
drawing 2 was embedded, because the information beforehand embedded as digital watermarking 
by the watermark embedding operation part 7 was divided and each of that divided part was 
embedded one by one, it decreased rather than the case where the digit count changed with 
each time interval shows drawing 2 . 

[0072] Temporarily, by the 3rd time zone, supposing the whole of each part divided from the 
information embedded as digital watermarking is embedded, like the 1st thru/or the 3rd time 
zone, said each part is embedded one by one, and it will be henceforth embedded periodically 
one by one considering three time zones as one period after the 4th time zone. 
[0073] In addition, it cannot be overemphasized that the explanatory view shown in drawing 3 
expresses an example in the case of embedding periodically digital watermarking divided 
beforehand one by one. 

[0074] Drawing 4 is an explanatory view showing the flow of processing at the time of setting up 
so that the time zone which embeds digital watermarking, and the time zone which is not 
embedded may come by turns, and the situation of change of a signal. Also in this drawing, the 
flow of the configuration of watermark information embedding equipment and processing is the 
same as drawing 1 and drawing 2 respectively. 

[0075] when shown in drawing 4 , in the 1st time zone, digital watermarking is embedded like 
drawing 2 — **** (3 and the value of the 6 or 9th figure are one increment or reduction from 
the left) — digital watermarking is not embedded in the 2nd time zone. Henceforth, a signal 
without entering digital watermarking and digital watermarking comes to come by turns. In 
addition, it can also set up so that the time zone which embeds digital watermarking may become 
random. 

[0076] Moreover, of course, it is also possible to make it digital watermarking to embed change 
periodically, after setting up suitably the time zone which embeds digital watermarking after 
dividing a digital signal into a suitable time interval by combining how embedding digital 
watermarking shown in drawing 3 and drawing 4 . 

[0077] According to the modification of 1 operation gestalt of this invention explained using 
drawing 3 and drawing 4 , it cannot be overemphasized that the same effectiveness as the 
above-mentioned operation gestalt is acquired. 

[0078] In addition, especially the thing that the modification mentioned above makes the same 
digital watermarking and the time interval T to divide, and delay produces in actuation of a 
musical instrument and the sound which are outputted like [ since there is little amount of data 
of digital watermarking embedded in each time zone divided as compared with the case where it 
is shown in drawing 2 and it ends ] the concert held at the small hall of a scale etc. is not 
allowed, but does bigger effectiveness so to the case want to think real-time nature as 
important as much as possible etc. 

[0079] As stated above, in this invention, the amount of data of digital watermarking embedded in 
the time interval T which divides a digital signal, and each time zone can be adjusted to the 
optimal thing each time according to a scale, a performance gestalt, etc. in the performance hall. 

[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the watermark information 
embedding equipment concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the explanatory view showing the flow of the processing in the watermark 
information embedding equipment concerning 1 operation gestalt of this invention, and an 
example of change of a signal according to each processing. 

[Drawing 3] It is the explanatory view showing the 2nd example of change of a signal according 
to the flow of processing and each processing in the watermark information embedding 
equipment concerning 1 operation gestalt of this invention. 

[Drawing 4] It is the explanatory view showing the 3rd example of change of a signal according to 
the flow of processing and each processing in the watermark information embedding equipment 
concerning 1 operation gestalt of this invention. 
[Description of Notations] 

I Sound Input Section (Sound Input Means) 

3 A/D-Conversion Section (Digitization Means) 

5 Former Data Accumulation Section (Former Data Accumulation Means) 

7 Watermark Embedding Operation Part (Watermark Embedding Operation Means) 

9 Space and it is Entering Data Accumulation Section (Spacing Entering Data Accumulation 

Means). 

I I D/A Transducer (Analog-ized Means) 

13 Sound Output Section (Sound Output Means) 

15 Watermark Information Input Section (Watermark Information Input Means) 

17 Watermark Information Storage Section (Watermark Information Storage Means) 

100 Watermark Information Embedding Equipment 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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tcJ:orS«>5&tfa^USJ?)i&^«»*ai:. mlEm^ 

^WicEtS-t'Sa^UA?)^— ^sa^si:. strEaa* 

LADf'^ Mi**:a^ U A 9 T-J* p ^{f -^Iw^Jft-f 

[0 0 2 1] »*S8!5«^*^(anffs A^^tL 
R^SttfeB#MnBIHT-5>Wa— ^ttt-E*bT. mlE»# 

ur^feEiau-c^smT-a^bSra^^^s. 

aA^bdsafei&Stt^a^UA^^^^/HS-B-SrWl-SE 

^x-m^a^bSrffifei&A/T-ai^i- s c t ^x*^ sa^ 

[0 0 2 2] f»*qj9E<ft^*«WHs fflES^LIfc 

^^a^^aii. sftEaA^uit«Ett^atwE«sttfc 
«^a^u«**R^wb. com^a^bwasrfltrE 

[0 0 2 3] lt*qi9Eft^*»Wm:ixtf % 
i: 15 1 A, ^Bi* < m^-a^ LA 9 (D^&ttiJj-r 5 r 

[0024] a*« 1 Offi«<0*«WH srEa^us 
«>i&^«»*att. «rEa^u««E«^aj-E«Six 

(D^SJ L^«^a*^U««<0*as»SrlltrE^FlWBBI«X-^ 




[0025] oE«w**Wi£<fcmf. 
[0026] s**«i i!E*o*»Wfix auEa^ui 

IB«fPA WJB8 r £ t-^fJ £ ftfc*B#fH SWt* ^ * /Mf-^(- 
[0 0 2 7] St**i 1IE«^*58W«-J:*tf** m^F-iS 

[0 0 2 8] M#JS1 2IE«cO**Wtt. mflsm^S^ 
[0 0 2 9] §11*51 2SB*fco*««t-J:^tf, m^a 
[0 0 3 0] 37!;M1 8Kfc*>*»9! 

[0 0 3 1] fi|**l 3IB«c^**Wtt. 

a. tfte^^^A«*fc»ur^«)R^s^fci*wiBi» 

[0 0 3 2] M*«l 3IB<fc<^*5IM«-J:tttf, A#3 
J: 9. U 7*"? 4 A^«^aa>L*S«n£i*-£4:' 5 Jffi 
[00 3 3] IS^JS 1 4 e*<D*WH«u : ffJ-m j F-Sd> 40 

A^^ax-A^sixfcawas^a^uwasriatti-sa 
3&*bflMMB«^a. i»Eaa>L«#E«#ai;iEtt£ax 

fcl»E««^U««*:«EftlBIBIIIwklt^S^fe 
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^-^sm^a, wrBa^uAO^^/MB-s-iad* 

[0 0 3 4] R*Jgl 4 R«<0*»W^ «fc*U*, A;b£ 
titt^r^^/MI^^U ~ (D^v ? */Wf-^£^ 
«>R££;ft,fcBW3IST-#^^ WE 

[0035] si*gi 5E*^*aiwji. *«eaa*ui 
«>^»*#a*i. «naa*»uflMMai»*a^«BitSix 

fc*^a**U***H*tUU rs>«*aa*U*««:tt 
[0 0 3 6] §1*1 1 5K«o*»WJwJ:*bfi, #f'J£ 

«^a«>j^tf^t-e. *»afei»i:«fcA/if«FiBft*<« 

[0037] »#si 6E«o*5i^fiv Wrtaa^us 
fc^asw^aj*. MEa^uif#ieti^aKE«£*x 

[0 0 3 8] »*^l'6«B«c^*»IBJwJ:tLtf. «^a 

\z.m^ts^tX% f»ii»tlii^Wlllll4<*^ 
g^LA^f^teyp^y^^t^^i:^ 

[0039] g»*gi 7ia*(o*3gwtt. wsaa^ua 
«>^«*^art. Bfrisa^uwaiBit^a^iEtts^ 
fc«-T-a^u««*K^ttJi-s r.^«^a^u««S:«r 

[0040] m&mi 7E*<o*ss^jcitttf. m^-a 

UtS^^S^^tf b*bb* t a«>a* *v ^#IH»*IWK 

a^^uAD^iPSraiA-f-s^^^iftw-rsc 
[0041] is*^ 1 8iE*a>*3S9i(i. WEm^a^ 



r 



(6) 
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[0 0 4 2] 8»*JS1 8E«W*38Wt-*frf^ m^-S 

[0 0 4 3] M«91 9EtO*»Wll 37^ 
[0 0 4 4] MtsRJKl 9E*^)**WJwJ;ttrr, »#s 

[0 0 4 5] 

[oo4 6] mm. *?m<o— isfffi^es^t 

**^*Mti-*A/D£»SS3. A/D?Eft«3t 
f-^^/Wk £ ttfeT 5 v> * Mf S *xfc*PiBIH] 

PSr^^-^»lwE«i"65c^--^SaaS5. h&Et^ 

Eft-r^S^UA^-r— ^SaSS9. S^tAUf^ 

[0 0 4 7] aa»LW«»»»*JSIll 0 Ofi^«b^ 
^^^/Mf^-l-S^^t^m^a^^U^A^-f^)^ £ t> 
in. 5t;x-^ S^SR 5 i£:fc^TT^* /HI H"S 

^raBnPH*KSi-sa^u»«iA*« i5t, «^-aa> 
«i-saa*ut*E«ffii 7 t&m~Zo 

[0 0 4 8] S^U«*A^»1 5x*A^^tt^>m^a 

[0049] £fc. s^ttSA^si 5*>6aaftfl 

[00 5 0] a**Ul**iI«>&*S£« i o o <njtmt L 



3 ^(w*^«^#»*^*6**^* s S3KS^» 

[0051] *tz, u««»«>&*i$« ioo osu 

[0052] ft*. a±©*M**i-aa*»L«««ft 
10 ii^3s« loon ^AJoaasB*^ -o-t^v 

tiX^^o f r^o^7^|j:CD-ROM^3 
[0 0 5 3] *^Wil^6S^L«^lfe 
^7y^*«:, *t(Si-S^^y^JCCfc*«I» 

[0054] mmmc^btit^&^xji&ix^t) 

1) x rol^ll^ (T-r^9m^r) £A/D^mSS3 

tezti\zmz>i><ox-nti:<. m*5 2it»*^ (oio 
30 on-) ia^^i^L-c^i^o 

[0 0 5 5] ft^7y^S5tlt llEfv>^/Hft 
ftfcBSfBlfflPH (02OT) -CTv^/Ht-^^fJU 3 

stfofstSo H2^«m t*s^/hi#* 

9#t (3 6t'7h) »{^#JL^#^^UTV>-5^ 
r tt*S fc < * "C— 0*1 1- -T * V > r t &4nm X&>Z>o 
[0 0 5 6] ^RBBBHTOffittiaSinSE'C* ABB 

[0 0 5 7] Xfy^S SX'Sa^tbfcTC'r— 9<T>*T*s 

^ssaj9-c—^w^Eit-r5o 
loose] a^us«>^stsca5 7irj:5«^a^u 

so L««E»«1 TX-ElftS^fcm^a^USraSKftU 
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[0 0 5 9] Si$lf:^Wl:Wx-ywy 
[0 0 6 0] jE«#*K:£<5^Ta»*&l* 

[0061] **3, #jat«isj-«5a^u««a«>a 

[0 0 6 2] H2(7)^r77 p S9^fc^^$^df^ 

Htt. jbjfiu/tftrfe^ain-^o-cw^a^b^a* 

tt^, .fc 0 Aftt&lwfi. *S3c7)B#^P^PlT^frt5x 
isfMa^- T17DF7AC7BJ iCflrF-a** L^*I#> 

tfrgo taj *s-t^tbi"fo**ftii: r 8 J . text* 
r B J lyBflSU fe^b9«H (-#*^<o#t) to 

BORS^ov^t. 9^co5^3*ff^» 5 ^tt^l-r 

[0063] m^-a^u^sfe^ttfca^uAtJx^ 
^j^^tu (^f y^s 1 1) . wti^asi 3?&^m^a 

j^LA^Wfc LTfcH*>$jJxS (^y^S13) . 

[oo6 4] fijijKoffliSiofe*. K^^n/c^i-m^a 

[00 6 5] ±3SUfc**W<0— HJfeJglBt-i:tLtf, A 

T% *^a*»LA0^**5c^*^**fclSI^*l-UJ 
[0 0 6 6] *H*»1BJwJ:tttf. 9>f^fltSWP 

f^^yry^^ltll »«)a*ixfcm*a*»U* 

[0 0 6 7] £61;:. *^l£«t8JwJ:tttf. =j>"0— h 



12 



5FE«k»*»IW-f SSWRSrJBW^SS- 
sP^/i^Wc*tU-C«l*^«-7-a**U3&s»«>a*H5» 
-frSrJMHUSiJftS. **W«^J:5fc«*aa>L*>ai& 

[0069] kt. ^mmjBm<o^mt tt, 
10 rs»l■l■lllt>w^T^fcK*ufc^•*^<>lr^T^ftw 

[0 0 7 0] i3H »«Lfc#WIBnBHlO*^a^U 

BHw*3^r, a*^««a«>^36ia^»^fiia i tra 
c-e*>9. *^a^u«*»fe5&^i*ii^»3ffi«>«iT'»* 
02 ^i^C"es>5o 

[oo7i] 1a 3 ic^-r*^ *rorawT-e#»bfci» 

H2-eii — D«>i*IBI«Hlt?3«f»<o«#dsaE3ES3h, 
20 T^fc^l-xtU wC-Cfi^f^PH-ClfiT^Ofs^ 

r 8 j ) v fB2 0^BBW-Cfife*^6«rS<o^. ( Tfj 
( TEJ -* TFJ ) ^^mt^^I^ftttl/^o 

aa*b£JS2&&trfS. a**ua«>a*iWi»7-(?f «>« 

T-a**L£ UTafc&tH*«*#SJU *G>SMMLfc# 
30 tt#&)(g&afci&A/#fci&-e*>5 0 

[0 0 7 2] ffijc*3 0^BB»*"C»c. «-=Fa^Ut U 

[0 0 7 3] tt*5. H3^UfclftMH*i. ^«>»«U 

fc**a^u*ii^«iJBWi-a*atf»*o— 
[oo7 4] H4H «^a**L*ra«>&w*M*i:a 

[00 7 5] 04 m 1 OBMWtNiH 2 1 

i^^m^a^b* 5 a«>i^^tbxi>6 (&^^3. 6. 

m^-a^uiia^^^^Ti/^^vv m^-a^bA 

is. «^-a^i-*a«>i&t>«Fra** 5 7^A^*5«t5 
so ns^-r^r £ tt^c 
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[0 0 7 6] 0 3 tH4(C^Lfe®^S^UC0S 

[oo7 7] m3te£x*m4&m\<^xmj\^tt&w<v 

[0 0 7 8] ^Dx.r, ffix&Lfc3SK0![Ji* W^a^LJS 
3**1,0^— Tflrtrfcfc. «*£>/h§fc#» 

[0 0 7 9] EUdK^fcJlifc. **«lc*3t^-Cfl. 7* 

[0 0 8 0] 

u««»«)a**te. i^tisaiftii^gfix a^u 

fc=*>-t: 0 ^ — * Strife Q RTtBttlB*K*fc«tti"5 - i 

[oo8i] *»p^^j:tLtf. yr/^^AT*« 

^S^TV^^a^^ySrMfflUi-SW-T-a^UW* 
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m^a^uifa*^^^* 1 *^^^^^^**^ 

[0 0 8 2] #»9»::J;tUf, 3^*- Mcifc 

it o T ±3$ L ^a*> U««S«>5&^«IB»wO l (DMft 

[01] Jllli*«Jc«5a^L*«a«>5i* 

[112] siiK*iiB^«6ai^ufli«a«>a* 

[B3] *»w<o— ***«^«-6a*^»«a«>a* 

$s 2 m * ^ -rife w m -c*> 5 . 
[B4i ji»BKHr«5a^i-««a«>a* 

*3«fcaMiMiB-c*>5. 

[«F**>RW] 

3 A/D^a (^*/Hk*a) 

7 a**ui«>&***» atja^uaftii*****) 
9 a^uA*)^-^»a» (i^LA*)f-^sa¥ 
a) 

1 1 d/ase»» (r^-o^k^a) 
30 13 ^ftiin cffa^a) 

i 5 aa>u*«A*» (a^u««A**a) 
1 7 a^umttetttt <a*>u««E«*a) 
ioo aj&*L««a«>»*«« 
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